The objectives were to (1) systematically review the literature on the implementation of eHealth interventions for informal caregivers of people with dementia, and (2) identify determinants of successful implementation. Methods: Online databases were searched for articles about eHealth interventions for informal caregivers of people with dementia, providing information on their implementation. Articles were independently screened and inductively analyzed using qualitative analysis. The analysis was mapped onto the Consolidated Framework for Implementation Research (CFIR; Damschroder et al., 2009) . Findings: 46 articles containing 204 statements on implementation were included. The statements on implementation were grouped into four categories: Determinants associated with the eHealth application, informal caregiver, implementing organization, or wider context. Mapping of the determinants on the CFIR revealed that studies have focused mostly on characteristics of the intervention and informal caregiver. Limited attention has been paid to organizational determinants and the wider context. Conclusions: Despite prolific effectiveness and efficacy research on eHealth interventions for caregivers of people with dementia, there is a critical dearth of implementation research. Furthermore, there is a mismatch between eHealth intervention research and implementation frameworks, especially concerning organizational factors and wider context. This review underscores the importance of future implementation research in bridging the gap between research and practice.
Introduction
Informal caregivers are essential to providing home-based care for people with dementia. Research has shown that the quality of care received by a person with dementia positively relates to a longer time spent being cared for at home, which is critical to the physical and mental health of the person with dementia (Alzheimer's Association, 2015; Spijker et al., 2008) . However, informal caregivers of people with dementia often experience significant physical and psychological problems themselves as a result of this caregiving process, including increases in depression, stress, social isolation, financial burden, and disturbed sleep (Peacock and Forbes, 2003) .
Given these adverse consequences, it is crucial to provide caregivers with tools to help them receive caregiving support, as well as to allow them a life outside of caregiving. With the dementia population (47 million people worldwide) expected to grow threefold by 2050 (Han et al., 2014) , this increasing need for support has led to many innovative approaches, including those emerging from the promising field of eHealth research. The term 'eHealth' describes "the use of information and communication technologies (ICT) for health" (WHO, 2018) . eHealth interventions are "treatments, typically behaviorally based, that are operationalized and transformed for delivery via the Internet" (Ritterband et al., 2006) . For instance, eHealth interventions can take the form of an online course, administered via computer; they can also be smartphone or tablet applications designed to provide psychological support from peers and professionals alike. eHealth interventions have the advantage of a lower threshold of access for participation, as well as the ability to reach more isolated populations who struggle to access traditional services (Topo, 2009) . Recent reviews have shown that eHealth interventions for informal caregivers of people with dementia are effective in improving a range of psychological outcomes in caregivers, such as the reduction of caregiver depression, anxiety, stress and burden, as well as increasing positive aspects of caregiving, caregiver self-efficacy, and confidence (Boots et al., 2014; Jackson et al., 2016; Lee, 2015; Parra-Vidales et al., 2017; Scott et al., 2016; Tyack and Camic, 2017) . However, despite this proven efficacy, little is known about how to ensure that these interventions are successfully implemented (i.e. put into practice). Previous research on eHealth interventions has shown that, despite their proven efficacy, as well as enthusiasm regarding eHealth from funding and policy institutions, the implementation of eHealth interventions in ageing populations has proven difficult. Reasons for this include older individuals' changes in their perceptual, cognitive, and motor abilities, in combination with the continuing rapid development of new technologies (Preschl et al., 2011) . The objectives of this review are (1) to explore the evidence on the topic of implementing eHealth interventions for informal caregivers of people with dementia, and (2) to identify determinants that influenced whether the intervention was successfully implemented. The results of this study will help bridge the gap between our knowledge of the efficacy of eHealth interventions for informal caregivers of people with dementia, and the translation of this knowledge into practice.
Methods

Search strategy
A systematic literature search of bibliographic databases PubMed, CINAHL, PsycINFO, Cochrane Library and Web of Science was conducted in May 2017. The search was aimed at finding articles that contained information on which factors determined the implementation of eHealth interventions for caregivers of people with dementia. In order to accomplish this, the aforementioned databases were searched for articles that contained terms related to all three of the following main concepts: 'dementia', 'eHealth' and 'caregivers'. Relevant MeSH and Thesaurus terms were used, as well as additional non-MeSH terms, so as to identify the full range of indexed and non-indexed articles. Appendix A details the employed search strategies: first the union ('OR') of terms to capture articles related to each single main concept, and second the intersection ('AND') of main concepts to focus on the purpose of this review.
The search strategy does not contain relevant terms related to 'implementation' (such as 'facilitators and barriers', 'determinants' or 'implementation'), because the authors anticipated that such terms are often not mentioned in the title and/or abstract. Instead, implementation issues may only be discussed in the body of the text, potentially using different terms. This information could only be assessed by reading the full-texts in a later, post-abstract screening phase. Thus, we aimed to have a complete overview of all research on implementing eHealth interventions for caregivers of people with dementia, without missing important information due to terminology constraints.
Study selection
Titles and abstracts of the identified citations were imported into Endnote, deduplicated and independently evaluated by first reviewer (HLC) and second reviewer (SLB). Included references had to involve an (1) eHealth (2) intervention for (3) informal caregivers of people with dementia and (4) provide information on its implementation. In order to assess whether references met criterion 4 (provides information on implementation), the full-texts were scanned for the presence of determinants of implementation. These were statements about factors that either facilitated or impeded the process.
Non-intervention studies such as reviews, trial protocols, book reviews and consensus papers were excluded. Otherwise, any design was judged as suitable for inclusion. Studies on assistive technology that were not specifically designed to improve caregiver well-being, as well as telephone-only, video-only and CD-ROM-based interventions were also not included. Non-English-language publications and articles published before 2007 were excluded from this review. 2007 was chosen as the cut-off year for this review. It was believed that studies from more than 10 years ago would not provide much additional, relevant information due to the evaluated technologies having become outdated, as well as policies and organizations having changed greatly in the interim. After searching for eHealth [All Fields] , the PubMedgenerated histogram 'Results by year' showed a rise in eHealth research after 1994, followed by a plateau from 1998 to 2007. After 2007, the number of references recommenced its rise. The authors concluded that 2007, the year of the first iPhone, signified a turning point in mobile technology (Cuthbertson et al., 2015) and a relevant cut-off point. Any disagreements about inclusion were resolved through a consensus meeting consisting of three reviewers; HLC, SLB and MEdV.
Data extraction
Articles that met all four criteria were compiled into a standardized data extraction instrument as recommended by Cochrane Handbook for Systematic Reviews of Interventions (Higgins and Green, 2011 ) (see Appendix B) detailing primary study characteristics (author/year, design, setting, study population, intervention, measures, findings and country of study), as well as the extracted determinants. The PRISMA guidelines (Liberati et al., 2009 ) were used to guide the process of study selection and data analysis. However, not all elements of this guideline were followed as this systematic review focused on process characteristics and not on effectiveness.
Data analysis
A qualitative thematic analysis was performed in which statements related to eHealth implementation ("the process of putting the intervention into practice") issues were coded and labeled 'determinants'. The determinants were inductively grouped to form thematically similar categories, subcategories and groups. The authors opted for an inductive method in order to best scope the available literature and contrast the findings with existing implementation frameworks. Reviewers HLC and SLB independently coded and mapped these determinants by hand, identifying the article as 0 (contains no determinants) or 1 (contains determinants) and mapping these determinants into inductive categories using an online 'mind mapping' tool (Google Mindmup 2 software, October 2017 version, developed by Sauf Pompiers Ltd.; https://drive.mindmup.com). In the next step a consensus meeting was held between reviewers HLC and SLB, with the input of reviewer MEdV. Finally, to structure and contextualize the findings, the resulting analysis was compared and mapped onto the Consolidated Framework for Implementation Research (Damschroder et al., 2009 ). The Consolidated Framework for Implementation Research (CFIR) was chosen because it is a commonly used, practical set of constructs, which were readily applicable to eHealth intervention research for caregivers of people with dementia.
Results
Fig. 1 depicts a flow chart illustrating the process of inclusion and exclusion. The search strategy described in Appendix A resulted in a total of 2524 records after deduplication. 2401 articles were excluded because they did not meet the criteria of involving an (1) eHealth (2) intervention for (3) informal caregivers of people with dementia. After screening these full texts for the fourth criterion ("provides information on implementation"), 46 records were included, which contained 204 determinants of implementation.
The results of this search strategy show that only two of the included 46 references were implementation studies (Boots et al., 2017; Griffiths et al., 2016) The results of this search strategy show that only one of the included 46 references used the term 'implementation' in the title (Griffiths et al., 2016) and one study used the term 'process evaluation' in the title (Boots et al., 2017) . Four more studies were designed as retrospective evaluations of barriers and facilitators to the development and implementation of eHealth interventions for caregivers of people with dementia (Chiu and Eysenbach, 2011; Davis et al., 2014; Malak et al., 2016; Werner et al., 2017) . The included papers could be classified by type of study as RCTs (n = 16), pre-test and posttest mixed methods studies (n = 15), qualitative analyses of interviews and other text-based sources (n = 14), and quantitative studies, like questionnaires (n = 2). When classifying the references by type of intervention, the vast majority of the included interventions concerned web-based platforms for psycho-education and support (n = 38). The remaining interventions (n = 9) were adaptations of existing in-person psychosocial interventions to technological platforms including individual videophone, group and individual teleconference, and group virtual reality sessions. For a more detailed overview of the types of included interventions, see the Extraction Table included in Appendix B. The determinants have been grouped together inductively in four thematic categories, namely 'Determinants associated with the eHealth application', 'Determinants associated with the informal caregiver', 'Determinants associated with the implementing organization' and 'Determinants associated with the wider context'. In the following sections the main findings are presented. Table 1 is an overview of the thematic categories and subcategories.
Determinants associated with the characteristics of the eHealth application
The largest thematic category of determinants was 'Characteristics of the eHealth application': 116 of the 204 determinants fell into this category. A large group of the determinants in this category described ways of facilitating the implementation process by making the eHealth application itself more user-friendly. For instance, application developers must make hyperlinks to navigate through the application easily identifiable and consistent. In terms of the development process of the interventions, the importance of user-involvement throughout the Records identified through database searching (n=4039)
Records screened (n=2524)
Full-text articles assessed for eligibility ( Table 1 Overview of themes, categories and subcategories, with references.
Theme 1: Determinants associated with the eHealth application Theme 2: Determinants associated with the informal caregiver
Categories and Subcategories
References
Categories and subcategories
User-friendliness (Boots et al., 2017; Boyd et al., 2014; Chiu, 2010; Chiu et al., 2010; Gaugler et al., 2015; Gaugler et al., 2016; Griffiths et al., 2016; Hattink et al., 2016; Hattink et al., 2015; Kales et al., 2016; Marx et al., 2015; Núñez-Naveira et al., 2016; Pagán-Ortiz et al., 2014) Psychological factors Expectation of use (Gaugler et al., 2016; Ko, 2011) Psychological state (Chiu et al., 2009; Finkel et al., 2007; Griffiths et al., 2016; Pot et al., 2015) Trust ( Motivation (Gaugler et al., 2016; Hattink et al., 2016; Schaller et al., 2016) Confidence (Andersson et al., 2016) Development Process (Fowler et al., 2014; Ko, 2011; Schaller et al., 2016; van der Roest et al., 2010) Frustration (Fowler et al., 2014; Griffiths et al., 2016; Verwey et al., 2016) Features of the intervention Cyber rapport (Griffiths et al., 2016; Verwey et al., 2016) Suggested improvements (Boots et al., 2017; Gaugler et al., 2016; Kajiyama et al., 2013; Kales et al., 2016; Marx et al., 2016; Pagán-Ortiz et al., 2014; Schaller et al., 2016) (Boots et al., 2016; Gaugler et al., 2016; van der Roest et al., 2010 ) (Cristancho-Lacroix et al., 2015 Dang et al., 2008; Gaugler et al., 2016; Kales et al., 2016 ) (Lundberg, 2014; Pagán-Ortiz et al., 2014; Van Mierlo et al., 2015) Privacy (Davis et al., 2014; Hattink et al., 2016; Schaller et al., 2015; Serafini et al., 2007) Knowledge Link to social media (Pagán-Ortiz et al., 2014; Wasilewski et al., 2016) Digital literacy (Andersson et al., 2016; Boots et al., 2017; Chiu and Eysenbach, 2011; Hayden et al., 2012; Hicken et al., 2016; Schaller et al., 2015; van der Roest et al., 2010; Van Mierlo et al., 2015) Embodied experience
Mental health literacy (Chiu and Eysenbach, 2011; Schaller et al., 2015; Werner et al., 2017) Security (Davis et al., 2015; Lundberg, 2014; O'Connor et al., 2014; Williams et al., 2013) Importance of personal contact (Boots et al., 2017; Chiu and Eysenbach, 2011; CristanchoLacroix et al., 2015; Kales et al., 2016; Schaller et al., 2015; Torp et al., 2013; van der Roest et al., 2010) Learning (Chiu and Eysenbach, 2011; Hattink et al., 2016) Simplicity
Demographic variables
Importance of simplicity (Gaugler et al., 2016; Kales et al., 2016; Serafini et al., 2007; Verwey et al., 2016; Werner et al., 2017) Education (Chiu et al., 2009; Kajiyama et al., 2013; Pot et al., 2015) Security problems with complexity (Davis et al., 2015; O'Connor et al., 2014) Ethnicity and culture (Chiu, 2010) (Chiu et al., 2009; Czaja et al., 2013) Simple language (Boots et al., 2016; Chiu et al., 2009; Chiu, 2010; Chiu and Eysenbach, 2011; Chiu et al., 2010; Pagán-Ortiz et al., 2014) Gender (Chiu et al., 2009; Cristancho-Lacroix et al., 2015) Information dosage (Boots et al., 2016; Hattink et al., 2016; van der Roest et al., 2010; Werner et al., 2017) ,
All information in one place (Chiu, 2010; Kales et al., 2016) Age (Chiu et al., 2009; Malak et al., 2016; Pot et al., 2015) Compatibility Participation
Convenience of home (Boots et al., 2016; Hayden et al., 2012; Serafini et al., 2007) Reasons to withdraw (Griffiths et al., 2016; Hattink et al., 2016; Ko, 2011) Time (Kwok et al., 2014; Schaller et al., 2015; Torp et al., 2013) Reasons to participate (Andersson et al., 2016; Willems and Vlaskamp, 2008) Cost Van Mierlo et al., 2015) Relation to person with dementia Trial factors Recruitment (Davis et al., 2015; Hayden et al., 2012; Ko, 2011; Lorig et al., 2012; van der Roest et al., 2010) Dementia diagnosis van der Roest et al., 2010) (continued on next page) Internet Interventions 13 (2018) 51-59 Boots et al., 2016; Dang et al., 2008; Kales et al., 2016) Relationship (Chiu et al., 2009; Cristancho-Lacroix et al., 2015; Pot et al., 2015) Adaptability (Boots et al., 2016; Fowler et al., 2014; Hattink et al., 2016; Kales et al., 2016; Lundberg, 2014; Malak et al., 2016; Núñez-Naveira et al., 2016; Schaller et al., 2015; Werner et al., 2017) Workload (Chiu et al., 2009; Pino et al., 2015; Werner et al., 2017) Social support (Torp et al., 2008) Regular usage (Schaller et al., 2015) Theme 3: Determinants associated with the implementing organization Lack of staff interaction (Verwey et al., 2016) Staff training (Kajiyama et al., 2013) Country-specific problems (Fowler et al., 2014; Lorig et al., 2012; Núñez-Naveira et al., 2016; Willems and Vlaskamp, 2008) .
Types of support (Andersson et al., 2016; Blom et al., 2015; Chiu, 2010; Fowler et al., 2014; Gaugler et al., 2016; Ko, 2011; Schaller et al., 2015) Staff attitudes (Andersson et al., 2016; Fowler et al., 2014) Ethics
Financial factors
Informed consent (Serafini et al., 2007) Funding (van der Roest et al., 2010; Van Mierlo et al., 2015) Equal access (Lorig et al., 2012; Serafini et al., 2007) Face-to-face Time available Trial period too short (Gaugler et al., 2016; Ko, 2011; Kwok et al., 2014; Schaller et al., 2016; Serafini et al., 2007; der Roest et al., 2010) Planning (Ko, 2011) Organizational factors
Provider collaboration (Andersson et al., 2016; Lundberg, 2014; Van Mierlo et al., 2015) Size of organization Integration (Andersson et al., 2016; Finkel et al., 2007; Lorig et al., 2012; Schaller et al., 2015; Van Mierlo et al., 2015; Verwey et al., 2016) Strategies (Andersson et al., 2016; Judge et al., 2011; Werner et al., 2017) H.L. Christie et al. Internet Interventions 13 (2018) 51-59 whole process and allowing for enough time to improve the website were recurrently identified as important facilitating factors. Additionally, the included articles listed many 'lessons learned' and a great number of determinants described ways in which the features of the applications could be optimized. First, several determinants specified additional features. A frequently mentioned request from participants was for the addition of a 'search function' to the platform. Next, many determinants stressed the importance of appropriate content: The determinants suggested that the content should take into account the phase of dementia and preferred themes of instruction, and that the developers must also invest in keeping the content up-to-date. Another important feature of an application is its link to social media: The included articles contained several determinants describing the positive effects of social media on the intervention's content and reach. Additionally, one study determined that 'embodied experience' was important for online engagement, and several studies stressed how applications must take appropriate measures to include the maximum amount of security. For instance, several determinants mentioned that continuous troubleshooting support was essential and that participants experienced concern about a lack of security as a significant barrier. Finally, many determinants proposed that a sense of adaptability and personal contact is what made the intervention effective.
Simplicity was a recurring subject of many implementation determinants. Application users stressed the importance of reducing the amount, spread and complexity of information, adding that complexity is associated with increased security risks. They also preferred the language used to be as simple as possible. Compatibility was another common theme, where determinants described the convenience of the at-home setting of eHealth interventions, the effect of time on both the emergence of effects, as well as on the changing needs of the users and the cost. A large number of determinants described the effect of the trial setting on the interventions and the implementation difficulties these restrictions caused. Finally, human interaction with application featured strongly in the literature, most noticeably in how the participants wanted their application to be adaptable and personalized to their needs.
Determinants associated with the informal caregiver
The second largest thematic category was 'Determinants associated with the informal caregiver'. Sixty-nine of the 204 determinants fell in this category. Many implementation determinants described certain psychological characteristics of the informal caregiver that facilitated or impeded implementation. These characteristics included the caregiver's expectation of use, their psychological state (though studies reported both positive and negative effects of higher burden on engagement with the intervention), trust, autonomy, motivation, confidence, frustration, cyber rapport and privacy. Of note is that the largest group is 'Privacy', with statements emphasizing the anxiety often felt by participants about using technology to document personal issues, and the need to address this barrier.
Another factor that determined an intervention's success in being translated into practice was the informal caregiver's knowledge. For instance, (especially a lack of) digital literacy and mental health literacy, as well as the caregivers' learning styles, were mentioned as determinants by the included studies. Moreover, certain demographic variables such as gender and age were identified as implementation determinants. In particular, ethnicity and culture were frequently mentioned, with determinants suggesting that interventions could have minority specific effects. Interestingly, education was not described as having a large impact. The informal caregiver's relation to the person with dementia was seen as important. For example, increased severity of the dementia diagnosis was a barrier, though the presence of a formal diagnosis was seen as beneficial. Additionally, the type of relationship to the person with dementia (spouse, child, neighbor, etc.) also played a role. For instance, in one study (Cristancho-Lacroix et al., 2015) the relationship correlated with program opinion (husbands and sons were more positive about the program). Caregiving workload was also identified as an important factor, in that the busier caregivers were, the less usage took place. Finally, social support and regular usage were each reported (once) as facilitating factors.
Determinants associated with the implementing organization
This category contained 46 of the 204 determinants. Quite a few included studies mentioned determinants associated with the staff of the implementing organization. A lack of staff and a lack of interaction with staff were described as barriers to implementation. Staff training, replacement when staff leaves and the presence of staff practitioners were described as facilitators. Certain staff attitudes were cast as negative determinants of implementation. Reluctance about the technology, as well as insecurities (about both ethical and technological issues) was reported as impeding implementation within the organizational context.
Many determinants focused on the barriers posed by financial and time constraints. It was reiterated that including a face-to-face element to the intervention is beneficial, though it increases costs considerably. Some studies specified certain characteristics of the implementing organization itself. For instance, five determinants stressed that researchers need an intervention "provider" to collaborate with in implementing the intervention. Determinants also stressed the importance of teamwork and highlighted that smaller organizations struggle to provide the necessary support and up-to-date content previously described, due to lack of a PR department and other necessary facilities. The articles also included determinants detailing the barriers posed by this necessary integration of the intervention into existing (care) systems. Among them are privacy issues, competition between organizations, and gatekeeping by members of the organization. Finally, suggested implementation strategies included reconciling community and organizational characteristics, streamlining processes for monitoring intervention fidelity, and active facilitation of the service uptake.
Determinants associated with the wider context
This final category is the smallest and contains 20 determinants. Care policy was described in a few articles as an important determinant of implementation. In particular, the limited capability of health insurance authorities to support innovation, and their preference for classically delivered care was identified as a significant barrier. Moreover, many municipalities do not see the added value of a diseasespecific tool. However, it was also stated that an important facilitator was that eHealth and its philosophy of self-management fits within recent policy developments. A country-specific facilitator was the Affordable Care Act in the U.S.A. Country-specific barriers included the slow availability of broadband in the Netherlands, and the difficulties associated with Spanish-language websites, such as barriers with international search engines. Finally, 11 determinants also discussed certain ethical issues encountered in their study that posed potential barriers in successfully implementing the intervention. In this regard, requirements concerning informed consent were described, as well as a number of issues pertaining to equal access. For instance, within a trial context, all users should be offered training, support, internet access, and all necessary equipment free of charge.
Mapping the determinants
The Consolidated Framework for Implementation Research (CFIR) (Damschroder et al., 2009 ) offers a framework to contextualize and structure the identified determinants. The CFIR is composed of five major domains: Intervention Characteristics, Outer Setting, Inner Setting, Characteristics of the Individuals Involved, and Process of the Implementation. These domains each contain a number of constructs, which are not discussed in detail here (Damschroder et al., 2009) . The majority of the determinants (see the Extraction Table, Appendix B) identified by this review can be situated under the domain Characteristics of the Intervention and the domain Characteristics of the Individuals Involved (normally, the implementing organization; here, the informal caregivers) that used them. Very little work has been done on continuing the interventions past their trial phase (Vernooij-Dassen and Moniz-Cook, 2014) and evaluating factors associated with the Process, Inner Setting, and Outer Setting. Table 1 confirms that the majority of determinants provide information on how the application and user characteristics might influence successful implementation, while much less is being said about the determinants associated with the implementing organization and the wider context.
Discussion
Overview of the existing implementation research
The first objective of this study was to explore what research had been done concerning the implementation of eHealth interventions for caregivers of people with dementia given the abundance of effectiveness trials for these interventions (Boots et al., 2014; Jackson et al., 2016; Lee, 2015; Parra-Vidales et al., 2017; Scott et al., 2016; Tyack and Camic, 2017) . The fact that only one study could be found referring to 'implementation' in its title suggests that implementation research on eHealth interventions for caregivers of people with dementia is still in its infancy (Griffiths et al., 2016) . Indeed, the implementation literature is dwarfed by the efficacy literature, though this is by no means specific to eHealth interventions (Carroll and Rounsaville, 2007) .
Summary of identified determinants of implementation
Despite the paucity of specific implementation research, there were many studies that described valuable experiences and 'lessons learned' in putting interventions into practice. In relation to this study's second objective, summarizing what the literature has described as determining factors for implementation, this review has identified four main groups of determinants. This has resulted in a useful overview of the current literature for future researchers to inform the development and implementation of their eHealth interventions for caregivers of people with dementia. For instance, when it comes to designing an eHealth intervention to facilitate implementation, a number of recommendations have been made to increase user-friendliness and design features relevant to caregivers. Furthermore, it is important for applications to be flexible, personalized, and adaptable to the individual needs of the participants. Previous eHealth studies have also underscored the importance of personalization (Camerini et al., 2013; Krebs et al., 2010; Lentferink et al., 2017; Strecher et al., 2006) , citing the effect of the perceived increased personal relevance of the intervention. Moreover, this review provides evidence that there are a number of important factors associated with the person of the caregiver. Psychological factors, prior knowledge and learning styles, demographic variables, reasons to participate/withdraw, the relationship of the caregiver to the person with dementia, the availability of social support, and the caregivers' workload and regular usage of the intervention were all reported to influence engagement and subsequent implementation. This (in addition to the frequently mentioned prerequisite of 'personalization') suggests that there is no 'one size fits all' implementation approach to eHealth for caregivers of people with dementia. As is typical for psychological interventions, it is a matter of 'what works for whom' (Roth and Fonagy, 2013) . The fairly limited amount of studies that discussed determinants associated with the implementing organization emphasized the importance of staff factors, financial resources, time, organizational factors, and integration into existing systems, in addition to recommending a number of specific strategies. When it came to the wider context, studies stressed the effect of local care policies, as well as ethical dilemmas that influenced implementation.
A mismatch between implementation research and eHealth research
The two largest themes of determinants were mapped onto the CFIR domains Characteristics of the Intervention and Characteristics of the Individual. There was a marked absence of studies going into depth on the CFIR domains Process, Inner Setting, and Outer Setting. This uneven distribution showcases an important finding of this review: There is a mismatch between the focus of research being conducted on eHealth interventions for caregivers of people with dementia, and the focus of implementation frameworks to guide and assess their implementation.
On the one hand, the focus of the research being conducted on eHealth interventions for caregivers of people with dementia does not match the existing implementation frameworks very well. Specifically, there are two implementation blind spots in the current literature on eHealth interventions for caregivers of people with dementia. First, there is a noticeable lack of research examining the effect of contextual factors, such as the organization and wider context. This is evidenced by the relatively few articles in the themes 'Determinants associated with the implementing organization' and 'Determinants associated with the wider context'. The absence of knowledge on the contextual environment creates significant difficulties for health system planners and implementers who aim to translate these interventions into practice (Edwards and Barker, 2014; Vernooij-Dassen and Moniz-Cook, 2014) . Indeed, Goldzweig et al. (2009) propose that, despite its many advantages, the paucity of information on contextual factors and process changes has contributed to the slow implementation of eHealth in general. Second, very few studies place emphasis on the process and time-related factors. For instance, there is a need for studies discussing the iterative process of adapting both the intervention and the organization (redefining and remodeling, respectively; Rogers (2010)), and formatively evaluating this adaptation process. Furthermore, the included studies mostly focused on putting the interventions into practice merely in the context of academic research, with very little work being done on continuing the interventions past their trial phase. The CFIR is not alone in emphasizing the importance of these contextual and timerelated factors, as these are dimensions that recur frequently in many common implementation framework (DeLone and McLean, 2003; Greenhalgh et al., 2004; Meiland et al., 2004; Murray et al., 2010) .
On the other hand, the focus of the implementation frameworks does not match the conducted eHealth research well. Implementation frameworks struggle to encompass the wealth of information from eHealth studies at the level of the end-user (in this case, the informal caregiver). Though the second largest group of identified determinants fell under the theme 'Determinants associated with the informal caregiver', the CFIR and other implementation frameworks have little room to place these end-user determinants. While there are more psychologyrelated models that emphasize the perspective of the end-user (Bandura and Walters, 1977; Davis, 1985; Venkatesh et al., 2012) , there remains a lack of suitable implementation models to map the complexity of endusers' determinants and interactions with the application. Instead, as is the case with the majority of implementation frameworks (DeLone and McLean, 2003; Greenhalgh et al., 2004; Meiland et al., 2010) , the CFIR describes implementation from the perspective of the implementing organization: The domain 'Characteristics of the Individual' again refers to the individuals within the organization, and not the end-users (informal caregivers).
In sum, both eHealth intervention research and organizational implementation research contain gaps of understanding, and future implementation research must take an integrative and multidisciplinary approach in order to be effective. Frameworks such as the Medical Research Council's (MRC) framework for complex interventions (Craig et al., 2008) can provide guidance for eHealth solutions by placing emphasis on investigating contextual determinants and other process characteristics through process evaluations.
Limitations
This study has some limitations. First, the employed search strategy did not include methods of searching grey literature or studies that have not been written up in English. By not including these sources, we may have missed valuable information. Second, because this review's focus was on implementation characteristics, articles were not selected based on the quality of their effectiveness study. However, the included articles were sourced from peer-reviewed journals, signifying that they are all of an academic quality and level. Finally, this review draws on secondary analyses. This highlights the lack of readily available primary data on eHealth intervention implementation, illustrating the need for the collection of such implementation data in future research.
Conclusions
This review aimed to explore what is known about the implementation of eHealth interventions of caregivers of people with dementia. Its findings illustrate that little attention has been paid to their implementation in the real world, outside of the academic intervention research context. When research does mention implementation, it is often limited to the characteristics of the application and of the end-users (in this case the informal caregivers). Practical implementation issues, systematically involving organizational factors, and taking into account contextual and societal factors, have largely been neglected. Conclusions drawn from the included non-implementation research nonetheless give insight into a range of ways in which characteristics of the eHealth application, informal caregiver, implementing organization, and wider context can facilitate their successful implementation.
eHealth interventions show promise for improving the lives of informal caregivers, and reducing future strain on health care services by enabling caregivers to care longer and more ably for their loved ones with dementia. Moreover, eHealth interventions are uniquely suited for widespread implementation due to their low cost, low threshold of access, and potential for personalization to achieve tailor-made solutions. However, it is imperative that future research prioritizes implementation research and evaluates barriers and facilitators to longterm use in the community. Finally, without evidence-based knowledge of effective implementations strategies, researchers developing eHealth interventions for caregivers of people with dementia will be hardpressed to convince the necessary stakeholders and decision makers of their practical use, and thus allow these innovative and exciting interventions to make a difference in the lives of the caregivers who would (and should) benefit from them.
Supplementary data to this article can be found online at https:// doi.org/10.1016/j.invent.2018.07.002.
